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Soft-Pairing for VAMOS/MUROS
1. Introduction
The issue of pairing criteria in VAMOS/MUROS was discussed in that paper. So far the results presented is indicative that high SNR users and/or users with similar power levels are candidates for pairing. It is expected that only around 25% of all users in a cell will be seeing a high SNR value. In evaluating better techniques for pairing criteria, the issue of initial estimate of the power levels (power imbalance) for pairing that are good enough in mobility scenarios with margins to avoid call drop under different fading scenarios will need to be considered. 
To handle the above issue the notion of “Soft pairing” was introduced in the GERAN#42 meeting [1]. Soft pairing is nothing but intra-cell; inter-channel quality reporting after decoding dummy data sent over timeslots so that pairing decisions can be achieved at the base station.
In the last meeting concerns were raised on Multi slot constraints on terminals as well as reporting performance over multiple slots. This paper provides answers to the concerns that were raised.
2. Discussion - Supporting Intra cell, Inter channel measurements
The initial pairing criterion is critical to ensure that the pairing does not lead to link degradation and subsequent call drops. Pairing of users in MUROS can be seen as a three stage process covering a Pairing decision phase, a pairing preparation phase (ramp up the power for one or more users to an appropriate SNR value) and a pairing execution phase where the paired channel information is indicated. An inappropriate choice of initial power levels for the two users to be paired or a subsequent degradation in link quality due to mobility and fading conditions can lead to fast link degradation and call drops. 
In order to handle this and facilitate Intra cell, inter channel measurements, what is proposed is that the network can order one or more users to report on the channel quality on timeslots on which they could possibly be paired. The users are ordered to report on the BER quality and subsequently the base station would take a decision if the candidates could be paired. 
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Figure 1: Intra cell, Inter channel measurements – multiple UEs reporting on one single timeslot
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Fig 2: Intra cell, Inter channel measurement – one UE reporting on multiple time slots
Multiple UEs can be ordered to report on multiple other timeslots as shown in Figures 1 & 2. This gives the base station the flexibility to decide on pairings.
3. Intra cell, Inter channel measurement reporting
To support Intra cell, inter channel measurements, the power level and FER (or BEP) will have to be reported back on those channels indicated by the network. A total of 9 bits are required per channel (6 for RXLEV and 3 for RXQUAL [Sec 10.5.2.20 in 44.018]. The Intra cell, Inter channel measurement reporting can be supported over a new message on FACCH or on the EPC downlink quality reports or on the Fast downlink quality reports when a UE is already in TCH. 
For softpairing, reporting on just RXQUAL should be sufficient, when RXQUAL is reported by puncturing the TCH. The below diagrams illustrates the quality degradation by puncturing TCH bits. This can further be optimized by efficiently puncturing bits.
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Fig 3: FER and BER for class 1b and class 2 bits for TCH-FS (Without interference)
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Fig 4: FER and BER for class 1b and class 2 bits for TCH-FS (With interference)
It can be seen that the RXQUAL on multiple slots can be reported with out much degradation to the voice quality, upto 3 slots, with increased code rate.
On the issue of UE complexity in decoding multiple time slots, it has to be noted that with dummy data, just the channel decoding is targeted and not speech content decoding (source decoding). Speech content decoding (Ex: AMR) is complex where as just channel decoding as proposed is not complex from an implementation perspective (MIPS perspective). Example: for a Class 10 UE, assuming MCS9, each slot will contribute to 1228 information bits to be decoded [45.003] per slot. In full rate TCH it is just 260 bits. So multi slot decoding is not an issue. 
For new calls, the network can initiate intra cell inter channel measurements by indicating the channels (ARFCNs) to measure on the SDCCH and the UE can report back on SDCCH as well.
The dummy blocks that shall be transmitted by the network on certain channels can be the existing dummy bursts with their training sequence part being replaced by the new training sequence (for MUROS).

4. Conclusions
To handle the issues of uncertainty during initial pairing a notion of soft pairing (Intra cell – Inter channel measurements) is introduced where network transmits dummy data over some user time slots and orders one or many users to report on the BER on timeslots on which they could possibly be paired. The feedback from more than one users for a single slot is more important because the BS can take a more risk-free decision (from call quality perspective) on possible users to pair.
From the simulation it has been shown that multiple time slots can be measured and reported with out adding to the UE complexity. If Soft Pairing is agreed to in principle, relevant CRs would be presented in the next meeting.
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